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Abstract 

Background: Although efforts have been made to articulate rural-urban health inequalities in recent years, results 
have been inconsistent due to different geographical scales used in these studies. Small-area level investigations of 
health inequalities will likely show more detailed pictures of health inequalities among diverse rural communities, 
but they are difficult to conduct, particularly in a small population region. The objectives of this study were: 1) to 
compare life expectancy at birth for females and males across small-areas classified by locally defined settlement 
types for a small province in Canada; 2) to assess whether any of the settlement types explains variations in life 
expectancy over and above the extent of socioeconomic disadvantage and social isolation; and 3) to examine 
variations in life expectancies within a (larger) area unit used as the basis of health inequality investigations in 
previous studies. 

Methods: Seven settlement types were determined for the 'community' units based on population 
per-kilometre-road density and settlement forms. Mean life expectancies at birth for both genders were compared 
by settlement type, both for the entire province and within the Halifax Regional Municipality — the province's only 
census designated metropolitan area, but also contains rural settlements. Linear regression analyses were conducted 
to assess the statistical associations between life expectancy and the settlement types, adjusting for indicators of 
community-level deprivation. 

Results: While types of communities considered as 'rural' generally had lower life expectancy for both genders, the 
effects of living in any settlement type were attenuated once adjusted for socioeconomic deprivation and social 
isolation. An exception was the village and settlement cluster type, which had additionally negative effects on 
health for females. There were some variations observed within the Halifax Regional Municipality, suggesting the 
importance of further investigating a variety of health and disease outcomes at smaller area-levels than those 
employed in previous studies. 

Conclusions: This paper highlighted the importance of further articulating the differences in the characteristics of 
rural at finer area-levels and the differential influence they may have on health. Further efforts are desirable to 
overcome various data challenges in order to extend the investigation of health inequalities to hard-to-study 
provinces. 
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Background 

In the last 10 to 15 years, an increasing number of studies 
have started investigating inequalities in health and health 
behaviours between rural and urban regions. However, the 
answers to the rural or urban' question have been mixed 
[1-3]. Riva and colleagues [1] pointed out that the incon- 
sistencies in the results of comparisons may be attributed 
to a wide range of health measures used for comparisons, 
and the level of geographical detail used to define rural 
areas. Indeed, health measures vary from incidence and 
prevalence of chronic diseases, injury, suicide and health 
behaviours to life expectancy, premature mortality, and 
health services utilization [3-9]. The definitions of rural 
(and urban) used and size of areas attached to the defini- 
tions in empirical studies also vary greatly [10,11]. 

In more recent years, studies comparing various 
health outcomes not only between urban and rural, but 
also among different degrees of rural, have emerged 
[1,6,12,13]. In Canada, a classification of rurality called 
Metropolitan Influence Zone (MIZ) [14] has increasingly 
been used to assess the inequalities in health within rural 
regions [4,8,9,15,16]. MIZ is defined at the Census Sub- 
division (CSD) level which usually represents municipal- 
ities, and is often used in combination with Census 
definitions of urban (i.e., Census Metropolitan Area and 
Census Agglomeration Area [CMA/CA]) to show an 
urban-rural continuum. Some studies linked CSDs with 
communities' [4]. MIZ classifies CSDs into zones 
(Strong-, Moderate-, Weak- and No-MIZ) based on the 
levels of influence by CMA/CA, measured by the propor- 
tion of commuters and geographical distance to large 
urban centres of 10,000 or more people [8]. 

Using MIZ, a national study showed that life expectan- 
cies at birth for both women and men in Strong-MIZ are 
higher than those of other rural or urban areas. Prevalence 
of asthma for women was lower in Weak-MIZ than other 
areas including urban, while higher diabetes prevalence 
was observed in Weak- and No-MIZ. Leisure time and 
physical activity levels were higher in Strong- or Weak-/ 
No-MIZ than Moderate-MIZ, though not as high as 
urban. There were greater proportions of smokers in 
Strong- and Weak-MIZ than urban areas, while the pro- 
portions were smaller than Moderate- and No-MIZ [8,15]. 
In a provincial study, [4] life expectancy at birth was 
higher in Strong-MIZ than others, though the differences 
were not large across the urban-rural continuum. General 
gradients in accounts of motor vehicle injury-related mor- 
tality, respiratory and circulatory related disease mortality, 
and suicide rates were observed in both the national and 
provincial studies. Two studies of health service utilization 
patterns [9,16] highlighted the heterogeneity in frequency 
of different service use (e.g., family physicians, specialists, 
mental health, surgeons, hospital stays) between rural and 
urban and among different MIZ areas. 



MIZ based definitions of rurality provide finer details 
of differences in health and social characteristics related 
to health than county or equivalent size areas, yet are 
big enough to ensure statistical power for analysis in- 
volving sparse Canadian rural. As an administrative area 
unit, CSDs are also convenient in linking many census 
based data [4] and allow cross provincial comparison 
with consistent geographical units. 

However, there is a notable weakness in studies using 
MIZ. The geographical area level attached to the defin- 
ition is municipality, which is still too large a scale to as- 
certain important differences within the area unit. 
Commuters to large urban centres are unlikely to be 
evenly distributed but rather concentrated in specific 
geographical location(s) within. Municipality-level ana- 
lysis does not allow investigations of the influence by the 
social process and relationships unique to smaller set- 
tings like communities or neighbourhoods [17,18]. 

The challenge of understanding the effects of rurality 
on health is often compounded by its strong correlations 
with socioeconomic characteristics (i.e., rural communi- 
ties tend to have less income earning and employment 
opportunities). Empirical evidence is not consistent as to 
whether rurality contributes to health over and above 
socioeconomic conditions in these areas [5,8,19-21]. 
Assessing the effects of living in different settlement 
types that "correspond to 'the use of space to provide 
the setting of interaction" [17] relevant to health, while 
isolating out the socioeconomic conditions of the re- 
spective areas, will likely add to our understanding of 
what it is about being rural that influences health. 

This study had three specific objectives. First, it com- 
pared life expectancy at birth for females and males across 
small-area units, classified by 7 different settlement types 
locally defined for Nova Scotia, a province in Canada. This 
study utilized area units that were designed in consultation 
with local planning officials to correspond to generally 
perceived community identities and encompass both 
urban and rural areas. These are substantially smaller than 
area units employed in previous studies, and had previ- 
ously not been used as a basis of population health studies 
due to their difficulty in geographically linking health data. 
Second, it assessed whether any of the 7 settlement types 
explain variations in life expectancy for females and males 
across the province, above and beyond the proportion ex- 
plained by two measures of community-level deprivation. 
Third, it examined whether there was a significant vari- 
ation between communities within Halifax Regional Mu- 
nicipality (HRM) — the provinces largest municipality 
containing most urban and rural settlement types. 

Study context 

The Province of Nova Scotia has under 1 million resi- 
dents (n = 913,465 based on 2006 Census). It is the 
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second smallest province in Canada with an area of 
about 55,000 km 2 . According to the MIZ definition, 
about 40% of the population live in rural areas. Few 
studies have been conducted that compared population 
health statuses or health determinants across the whole 
province at smaller area-level than CSDs [9,22,23]. HRM 
is the only census designated metropolitan area (CMA) 
in Nova Scotia. The distance between the metropolitan 
centre and the community furthest away within HRM is 
about 120 km, with some incongruent settlements in be- 
tween. Calculation of health statuses and social determi- 
nants for this municipality as one community, therefore, 
will likely mask some important differences within it. 

Methods 

Data 

Mortality data from Nova Scotia Vital Statistics (2003- 
2007) were obtained to calculate life expectancy at birth 
for females and males (n = 40,694). Canadian census 
(2006), recalibrated into the community units by the 
Nova Scotia government, were used to create community- 
level indices of deprivation. 

Area units and life expectancy at birth 

Nova Scotia has a set of official area units called com- 
munities,' which was designed by the Nova Scotia gov- 
ernment for the purpose of public policy development 
and decision making in consultation with local planning 
officials to better represent generally perceived commu- 
nity identities [24]. At the time of study, they divided the 
whole of the province into 276 small-areas, or communi- 
ties. The area units had not been used to calculate popu- 
lation health statuses prior, due to their difficulty in 
linking any health data. Most health data contain only 
postal code information, and postal codes are not nested 
in these communities. Only in the last few years it be- 
came possible to link, with high accuracy, the address 
information in the Vital Statistics data to these commu- 
nities using an address-based location reference file de- 
veloped by a local GIS company [25]. Using these 
communities as a base, we created small-areas having 
sufficient denominator sizes (population > 5,000; 5-year 
cumulative) needed for a stable calculation of life ex- 
pectancies as recommended in literature [26]. Commu- 
nities with less than 5,000 denominator for each gender 
were combined with other small communities that are 
adjacent, same settlement type (see below), and within 
the same counties. Twenty-five of the original communi- 
ties—five parks and 20 Indian Reserves— were excluded 
due to very small denominator sizes and suppressed data 
in the Census. This procedure resulted in a total of 
180 communities and community groups (herein called 
communities). Chiang method [27] was employed to 



calculate life expectancy at birth for females and males 
in each of the 180 communities. 

Settlement types (or rural ity) 

The community settlement types were determined by a 
process involving two steps. First, each of the original 
276 communities were classified into several groups 
based on per km road density using geometric intervals. 
Geometric intervals are a statistical classification method 
which minimizes within group variances [28], making 
each group as homogeneous and unique against each 
other as possible. Second, a community map describing 
the classification was overlaid with the satellite image on 
Google Earth in order to determine the typologies of the 
classes with types of settlements. These two steps were 
repeated to see how many groupings would make most 
sense to distinguish the settlement types, resulting in 
seven. These classes were named based on the settle- 
ment forms and location as the following: 

1. Metro 

2. Suburb 

3. Big satellite town 

4. Mid-size town 

5. Small town 

6. Village & Settlement cluster 

7. Sparse settlement 

Two measures of deprivation 

Two indices of community deprivation were calculated 
for the 180 communities, adjusted for age and sex com- 
positions based on Nova Scotia as a standard. The indi- 
ces are similar to the multiple indices of deprivation 
developed in Quebec, [29] which have now been com- 
monly used and shown the associations with various 
health indicators in a number of studies [4,30,31]. One 
was of material deprivation, comprised of three variables 
(average individual income, proportion of people with 
no high school diploma, and unemployment rate). An- 
other represented social isolation, [30] comprising of 
variables related to the lack of immediate social ties or 
fragility of the social network [32] (proportion of people 
living alone, people who are separated, divorced or 
widowed, and single parents). 

Distribution of life expectancy at birth and deprivation 
scores by settlement types 

Mean life expectancy at birth for both females and 
males, and mean quintile scores of material deprivation 
and social isolation were calculated by the seven settle- 
ment types. Additionally, mean life expectancy was com- 
pared between settlement types considered as urban and 
rural within HRM. 
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Statistical analyses of associations between the five 
settlement types and life expectancy at birth 

Linear regression analyses were conducted to assess the 
ecological-level associations between the settlement types 
and life expectancy at birth for females and males. First, 
the settlement types were treated as a continuous variable 
with a gradient between most urban (metro) to most rural 
(sparse settlements). While treating it as continuous, the 
gradient of rurality does not measure precise, equal inter- 
vals and only shows general ranking of how rural these 
types are. However, it was employed for a purpose of com- 
parison with models that treat settlement types as a series 
of unique categories. Next, the seven types were dichoto- 
mized into urban (metro, suburb and big towns) and rural 
(mid-size town, small town, village & settlement cluster, 
and sparse settlement). Then, each of the settlement types 
was examined for its associations separately. Finally, the 
same analyses were repeated, adjusting for the two mea- 
sures of deprivation. All the statistical analyses were con- 
ducted using SAS (Cary, NC). 



Results 

Community and population distribution by the settle- 
ment types and the two measures of deprivation are pre- 
sented in Table 1. The table also shows the population 
grouped by rural and urban. According to the grouping, 
about 46% of the province s population resides in a rural 
setting. About 30% of the province s population resides 
in Halifax Metro, while about 25% reside in sparsely 
populated communities. 

The mean life expectancy at birth for the province was 
81.1 years of age for females (95% CI: 80.8, 81.5), and 
75.8 years of age (95% CL75.4, 76.21) for males. Figure 1 
shows a comparison of mean life expectancy at birth for 
females and males among the seven settlement types. 
For both genders, the highest mean life expectancy was 
seen in suburbs, and the lowest mean was seen in the 
village & settlement cluster group-for females and mid- 
size town for males. Overall, the highest and lowest 
groups had 2.16 and 1.71 years of differences for females 
and males, respectively. 



Table 1 Community and population distribution by rurality (settlement types and rural-urban), socioeconomic 
deprivation, and social isolation in Nova Scotia, 2006 





Number of communities 


Population 
Female 


(%) 


Population 
Male 


(%) 


Population total 


(%) 


Settlement types 


Metro 


14 


131,065 


29.97 


147,024 


31.32 


278,089 


30.67 


Suburb 


15 


40,61 1 


9.29 


41,081 


8.75 


81,692 


9.01 


Big satellite town 


14 


58,194 


13.31 


65,786 


14.01 


123,980 


13.67 


Mid-size town 


16 


34,763 


7.95 


38,952 


8.30 


73,715 


8.13 


Small town 


32 


53,678 


12.27 


55,960 


11.92 


109,638 


12.09 


Village & settlement cluster 


64 


82,795 


18.93 


84,128 


17.92 


166,923 


18.41 


Sparse settlement 


25 


34,010 


7.78 


34,108 


7.27 


68,118 


7.51 


Urban-rural 


Urban 


43 


229,870 


52.83 


253,891 


54.36 


483,761 


53.62 


Rural 


137 


205,246 


47.17 


213,148 


45.64 


418,394 


46.38 


Material deprivation 


Lowest 


36 


152,233 


34.99 


165,173 


35.37 


317,406 


35.18 


2 


36 


92,891 


21.35 


100,164 


21.45 


193,055 


21.4 


3 


36 


75,597 


17.37 


80,960 


17.33 


156,557 


17.35 


4 


36 


66,957 


15.39 


71,790 


15.37 


138,747 


15.38 


Highest 


36 


47,438 


10.9 


48,952 


10.48 


96,390 


10.68 


Social isolation 


Lowest 


36 


78,841 


18.12 


79,844 


17.1 


158,685 


17.59 


2 


36 


54,690 


12.57 


56,397 


12.08 


111,087 


12.31 


3 


36 


77,269 


17.76 


80,809 


17.3 


158,078 


17.52 


4 


36 


54,956 


12.63 


57,314 


12.27 


112,270 


12.44 


Highest 


36 


169,360 


38.92 


192,675 


41.25 


362,035 


40.13 


Total 


180 


435,116 


100.00 


467,039 


100.00 


902,155 


100.00 



Data: Census of Canada (2006), Nova Scotia Community Counts. 
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1 2 3 4 5 6 7 

Males 

Figure 1 Comparison of mean life expectancy at birth with 95% confidence intervals among seven settlement types. 1 . Metro, 

2. Suburbs, 3. Big satellite town, 4. Mid-size town, 5. Small town, 6. Village & settlement cluster, 7. Sparse settlement. Data source: Nova Scotia 

Vital Statistics (2003-2007). 



Figure 2 compares mean quintile scores of material 
deprivation and social isolation by settlement types. Afflu- 
ence is clear in Metro (mean = 1.50) and suburbs (mean = 
1.47), while the material condition of big satellite towns 
(mean = 2.79) is similar to smaller size towns (mid-size 



and small, mean = 2.50 and 2.69 respectively), and the two 
most rural settlement types were similarly deprived ma- 
terially (mean = 3.69 and 3.94). Social isolation score was 
the highest in big satellite towns (mean = 4.71), while there 
appears to be general gradients of the more rural, the 



3.94 



3.69 



2.79 



1.50 1.47 



2.50 2.69 



4.27 



4.71 



1.47 



3.69 



2.97 



2.73 2.55 




1234567 1234567 

Figure 2 Mean quintile score of material deprivation (left) and social isolation (right) with 95% confidence intervals among settlemen 
types. 1. Metro, 2. Suburbs, 3. Big satellite town, 4. Mid-size town, 5. Small town, 6. Village & settlement cluster, 7. Sparse settlement. Data source: 
Census of Canada (2006), Nova Scotia Community Counts. 



Table 2 Linear regression models on life expectancy at birth (female) and measures of rurality, adjusting for socioeconomic deprivation and social isolation, 
Nova Scotia 2003-2007 

Model 1 Model 2 Model 3 Model 4a Model 4b Model 4c Model 4d Model 4e Model 4f Model 4g 

Intercept 83.01*** 84.11*** 83.59*** 82.94*** 82.79*** 83.06*** 83.01*** 82.96*** 83.14*** 83.01*** 

(82.07, 83.94) (82.84, 85.39) (82.54, 84.64) (81 .99, 83.89) (81 .72, 83.86) (82.1 3, 83.99) (82.07, 83.96) (82.00, 83.92) (82.21 , 84.08) (82.07, 83.95) 

Material deprivation -0.257* -0.014 -0.091 -0.210 -0.227 -0.225 -0.260* -0.251* -0.146 -0.248* 

(-0.493, -0.021) (-0.315, 0.288) (-0.362, 0.178) (-0.465, -0.045) (-0.473, 0.020) (-0.463, 0.012) (-0.499, -0.021) (-0.489, -0.014) (-0.402, 0.1 1) (-0.495, -0.002) 

Social isolation -0.349** -0.483*** -0.439*** -0.391** -0.321* -0.427** -0.346** -0.350** -0.412*** -0.355** 

(-0.585, -0.1 13) (-0.738, -0.227) (-0.683, -0.194) (-0.642, -0.140) (-0.566, -0.076) (-0.680, -0.175) (-0.586, -0.106) (-0.587, -0.1 13) (-0.653, -0.171) (-0.585, -0.1 14) 

Rurality -0298* 

(-0.533, -0.063) 

Urban vs rural -1.067* 

(-1.953, -0.180) 

Community types 

Metro 0.656 

(-0.703, 2.015) 

Suburb 0.55 

(-0.749, 1.851) 

Big satellite 1.099 

t0Wn (-0.204,2.402) 

Mid-size town -0.095 

(-1.266, 1.076) 

Smalltown 0.189 

(-0.668, 1 .046) 

Settlement -0.788* 

ClUSterS (-1.535,-0.042) 

Sparse settlements -0.1 1 9 

(-1.109, 0.870) 

Adjusted R 2 0.076 0.103 0.100 0.075 0.074 0.0851 0.071 0.072 0.093 0.071 

F (Pr > F) 8.35 (0.0003) 7.82 (<0.0001) 7.59 (<0.0001) 5.87 (0.0008) 5.79 (0.0008) 6.55 (0.0003) 5.55 (0.0012) 5.61 (0.001 1) 7.12 (0.0002) 5.56 (0.001 1) 

*p < 0.05, **p < 0.01 , ***p < 0.001 . 
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Table 3 Linear regression models on life expectancy at birth (male) and measures of rurality, adjusting for socioeconomic deprivation and social isolation, 
Nova Scotia 2003-2007 



Model 1 



Model 2 



Model 3 



Model 4a 



Model 4b 



Model 4c 



Model 4d 



Model 4e 



Model 4f 



Model 4g 



o Q 

Q_ S 

n n 

r-h C 

3 s: 

o 



Intercept 

Material deprivation 
Social isolation 
Rurality 
Urban vs rural 

Community types 

Metro 

Suburb 

Big satellite town 
Mid-size town 
Small town 

Village & settlement cluster 
Sparse settlement 



78.28*** 
(77.23, 79.34) 
-0.373** 
(-0.639, -0.108) 
-0.443** 
(-0.709, -0.178) 



Adjusted R2 
F (Pr > F) 

*p<0.05, **p<0.01, 4 



78.74** 
(77.29, 80.19) 
-0.273 

(-0.617, 0.071) 
-0.499*** 
(-0.790, -0.207) 
-0.123 

(-0.392, 0.145) 



0.108 0.107 
11.85 (<0.0001) 8.16 (<0.0001) 
*p< 0.001. 



78.74* 



78.16* 



78.16* 



78.30* 



78.36* 



78.40* 



78.27* 



78.27*' 



(77.24, 79.36) (77.30, 79.41) (77.33, 79.48) (77.20, 79.33) (77.21, 79.33) 

-0.365** -0.403** -0.387** -0.389** -0.388** 

(-0.634,-0.095) (-0.671,-0.136) (-0.653,-0.120) (-0.681,-0.097) (-0.665,-0.110) 

-0.465** -0.407** -0.441** -0.435** -0.434** 

(-0.790,-0.235) (-0.803,-0.239) (-0.704,-0.151) (-0.751,-0.178) (-0.676,-0.139) (-0.707,-0.175) (-0.709,-0.160) (-0.705,-0.164) 



(77.55, 79.93) 
-0.246 

(-0.553, 0.061) 
-0.513*** 



(77.10, 79.22) (76.95, 79.36) 

-0.287* -0.356* 

(-0.573, -0.0005) (-0.634, -0.078) 

-0.521*** -0.427** 



-0.825 

-1.831, 0.182) 



0.116 

8.84 (<0.0001) 



1.214 

(-0.309, 2.738) 



0.323 

(-1.143, 1.789) 



0.116 

8.79 (<0.0001) 



0.298 

(-1.180, 1.776) 



0.104 

7.93 (<0.0001) 



0.104 

7.92 (<0.0001) 



-1.038 

-2.347, 0.271) 



0.115 



-0.492 

-1.455, 0.471) 



0.108 



8.78 (<0.0001) 8.24 (<0.0001) 



0.113 

(-0.738, 0.963) 



0.1103 

7.88 (<0.0001) 



0.208 

(-0.906, 1 .322) 
0.104 

7.91 (<0.0001) 
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lower social isolation, with an exception for suburbs hav- 
ing a distinctly low mean score (mean = 1.47). 

Before adjustment for deprivation (data not shown), the 
linear regression analyses indicated that the continuous 
measure of rural had a statistically significant, negative ef- 
fect (that life expectancy was lower) for females (coeffi- 
cient: -0.225; 95% CI: -0.409, -0.040), though not for males 
(coefficient: -0.161; 95% CI: -0.374, 0.053). The dichotom- 
ous measure of rural had a significant negative effect for 
both females (coefficient: -0.964; 95% CI: -1.747, -0.180) 
and males (coefficient: -0.912; 95% CI: -1.814, -0.010). Liv- 
ing in a suburb had a positive effect (that life expectancy 
was higher) for both females (coefficient: 1.470; 95% CI: 
0.261, 2.679) and males (coefficient: 1.639; 95% CI: 0.252, 
3.026), while living in a village or settlement cluster had a 
negative effect only on females (coefficient: -0.770; 95% 
CI: -1.470, -0.069). 

Tables 2 and 3 show the regression models, starting 
with only the two deprivation measures, and then adding 
measures of rurality (continuous, rural-urban, and indi- 
vidual settlement types). The adjusted coefficient R 2 and 
F-statistics indicate the proportions of variance ex- 
plained by the models (with different numbers of ex- 
planatory variables) and significance of the model. 
Material deprivation and social isolation had statistically 
significant associations with life expectancy for both 
genders (Model 1). No interaction between material 
deprivation and social isolation was observed and there- 
fore it was not included in the models. The continuous 
(Model 2) and dichotomous measures of rural (Model 3) 
remained statistically significant for females after adjust- 
ing for material deprivation and social isolation, but not 
for males. Adding measures of rural (Models 2 and 3) 
increased the proportion of variance explained slightly 
for females (7.6% to 10.3% and 10.0%), while it made lit- 
tle difference for males. The effects of living in suburbs 
were no longer statistically significant once adjusted by 
the deprivation measures (Model 4b). Only living in the 
village & settlement cluster type had a sustaining signifi- 
cant negative effect on life expectancy for females after 
adjusting for the two deprivation measures (Model 4e). 

Approximately 10% of the population in HRM (13 out 
of 41 communities) lived in communities considered as 
rural (Table 4). The mean life expectancy at birth for 
these communities was 81.45 (95% CI:79.93, 82.97) and 
76.46 (95% CI: 75.49, 77.42) for females and males, 
respectively, while those were 82.16 (95% CI:81.76, 
82.56) and 77.16 (95% CI:76.34, 77.98) for their urban 
counterpart. 

Discussion 

The objective of this study was to assess variations in life 
expectancy at birth for females and males using locally 
defined settlement types, at a smaller-area level than 



Table 4 Comparisons of distribution of mean life 
expectancy at birth (with 95% confidence interval) by 
urban and rural - HRM only, rest of Nova Scotia, and 
Nova Scotia overall 



HRM only 








Urban (n = 28) 


Rural (n = 13) 


Females 


82.16 


81.45 




(81.76, 82.56) 


(79.93, 82.67) 


Males 


77.16 


76.46 




(76.34, 77.98) 


(75.49, 77.43) 


Rest of Nova Scotia 








Urban (n = 15) 


Rural (n = 124) 


Females 


81 .52 


80.92 




(80.96, 82.08) 


(80.47, 81.37) 


Males 


75.40 


75.55 




(74.29, 76.51) 


(75.05, 76.05) 


Nova Scotia overall 








Urban (n = 43) 


Rural (n = 137) 


Females 


81.94 


80.97 




(81.61,82.26) 


(80.54, 81.40) 


Males 


76.55 


75.64 




(75.86, 77.23) 


(75.17, 76.10) 



Data source: Nova Scotia Vital Statistics (2003-2007). 



those employed in previous studies in the province. We 
asked whether there was an additional effect of living in 
rural communities other than conditions of material 
deprivation and social isolation, and if so, what types of 
communities had those effects. Additionally, we asked if 
there were important variations in life expectancies 
across communities within HRM— the most populated 
municipality encompassing of most urban to most rural 
settlement types in the province. 

In general, life expectancy at birth was lower for both 
females and males in rural communities in Nova Scotia, 
which was consistent with previous studies [4,8]. The 
differences by settlement type were not very clear, except 
for suburbs being advantageous for both genders, and 
villages and settlement clusters being a disadvantage for 
females, suggesting that the impacts on health are not 
necessarily gradient by the level of rurality. 

The health advantage of living in suburbs appears to 
be explained away by deprivation (i.e., suburbs being the 
most affluent and having the lowest level of social isola- 
tion) for both genders. One statistically significant effect 
of settlement type observed even after adjusting for 
deprivation was that of living in village and settlement 
clusters for females. The most rural, sparse settlement 
type was not associated with lower life expectancies, 
which suggests that there is something other than the 
size, remoteness or distance to amenities that produce 
negative effects on health in village and settlement 
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clusters, particularly for females. To our knowledge, 
there is no special advantage in health service access in 
the most rural of communities (sparse settlements) as 
opposed to the village and settlement clusters in the 
province. The gender differentials in the effects of settle- 
ment types need to be explored further. 

Although there was no statistically significant differ- 
ence (i.e., there were considerable overlaps in 95% confi- 
dence intervals), mean life expectancy at birth in urban 
communities within HRM was about 0.7 years higher 
than the rural counterparts for both genders (Table 4). 
Moreover, the mean life expectancies of both rural and 
urban settlement type communities within HRM were 
somewhat higher than those for the rest of the province. 
Living in HRM appears to have an additional positive ef- 
fect on health. The finding suggests that it is beneficial 
to investigate multi-scale of ecological (contextual) fac- 
tors—community- and municipality-levels in this case. 

There are some important limitations in this study. First, 
the study only looked at life expectancy at birth and not 
other health outcomes. Studies suggest that the variations 
in more general health statuses tend to be smaller, and a 
greater magnitude of variations are seen in specific dis- 
eases [4,7]. Due to its small population size, it remains a 
challenge for Nova Scotia to calculate different commu- 
nity health statuses beyond all-cause, all-age mortality at 
small-area level. Moreover, the use of community area 
units used in this study requires a better geo-reference 
than postal codes. Currently, there is no available health 
data in the province with any location information finer 
than postal codes, except for Vital Statistics data. Second, 
this is an ecological study investigating population health 
status and its association with settlement types of commu- 
nities, adjusting for indicators of community deprivation. 
It does not take into account risk factors at individual 
level, making it impossible to clearly separate out the ef- 
fects of the compositions of certain characteristics of indi- 
viduals from the 'true' effects of the settlement types. The 
modest proportions (no more than 12%) of the variance in 
life expectancies across communities explained by the 
community-level factors also suggest the importance for 
further investigating other factors such as the clustering of 
individual characteristics. 

What this study addressed were issues of area size and 
the definition of 'rural— which have not been dealt with 
adequately in many health inequality studies [4] — taking 
advantage of the community area units, and detailed 
geo-reference data recently developed in the province. 
Use of areas designed to represent community entities 
was also an important component as they represent geo- 
graphical settings in which social relations are consti- 
tuted [17,33]; an issue not always addressed in the 
rural-urban comparison studies (or area health inequal- 
ity studies in general). 



Conclusions 

Detailed pictures of "serious, complex, and changing" 
[34] health problems in rural environments — whether in 
Canada or elsewhere— can only be clarified by compil- 
ation of more comprehensive studies investigating varia- 
tions in health statuses and health determinants at the 
small-area level. In addition, regional geographical speci- 
ficity has to be taken into account if diversity of rural 
communities were to be fully understood. Research 
therefore needs to find ways to overcome various data 
challenges in order to extend the investigation of rural- 
urban and within-rural health inequalities to hard-to- 
study provinces due to their population size. This study 
is a step forward to better understand the distribution of 
any health conditions across rural-urban continuum for 
a small province, using area units that are much smaller 
than those used in previous studies. 

Abbreviations 

MIZ: Metropolitan influence zones; HRM: Halifax regional municipality; 
CSD: Census subdivision; CMA: Census metropolitan area; CA: Census 
agglomeration area. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

MT designed and carried out the statistical analysis, collected the data, and 
drafted the manuscript. JRG participated in the revision of the paper. PA 
participated in the design of the study and performed some of the statistical 
analysis. All authors read and approved the final manuscript. 

Acknowledgements 

MT was supported by the Canadian Institute of Health Research (CIHR) 
Strategic Training Program, the Public Health and Agricultural Rural 
Ecosystem (PHARE) graduate fellowship, Killam Predoctoral Scholarship, and 
the Atlantic RURAL Centre graduate fellowship. The authors wish to thank 
Nova Scotia Vital Statistics for providing the data. 

Received: 26 May 2013 Accepted: 7 February 2014 
Published: 13 February 2014 

References 

1. Riva M, Curtis S, Gauvin L, Fagg J: Unravelling the extent of inequalities in 
health across urban and rural areas: Evidence from a national sample in 
England. Soc Sci Med 2009, 68(4):654-663. 

2. Dunbar JA, Peach E: The disparity called rural health: What is it, and what 
needs to be done? Aust J Rural Health 2012, 20:290-292. 

3. Eberhardt MS, Pamuk ER: The importance of place of residence: examining 
health in rural and nonrural areas. Am J Public Health 2004, 94(1 0):1 682-1 686. 

4. Pampalon R, Martinez J, Hamel D: Does living in rural areas make a 
difference for health in Quebec? Health Place 2006, 12(4):421-435. 

5. Stark C, Hopkins P, Gibbs D, Belbin A, Hay A: Population density and 
suicide in Scotland. Rural Remote Health 2007, 7(672):1-14. 

6. Erskine S, Maheswaran R, Pearson T, Gleeson D: Socioeconomic 
deprivation, urban-rural location and alcohol-related mortality in 
England and Wales. BMJ Public Health 2010, 10(99):1-8. 

7. Mitura V, Bollman RD: The health of rural Canadians: A rural-urban 
comparisons of health indicators. Rural Small Town Can Anal Bull 2003, 
4(6):1-21. Catalogue no. 21-006-XIE. 

8. Canadian Population Health Initiative: How healthy are rural Canadians? An 
assessment of their health status and health determinants. Ottawa: Canadian 
Institute of Health Information; 2006. 

9. Pong R, DesMeules M, Heng D, Lagace C, Read Guernsey J, Kazanjian A, 
Manuel D, Pitlbado JR, Bollman R, Koren I, et al: Patterns of health services 
utilization in rural Canada. Chronic Dis Can 2010, 30(Supp 1):1-37. 



Terashima et al. BMC Public Health 2014, 14:162 Page 10 of 10 

http://www.biomedcentral.com/1471-2458/14/162 



10. du Plessis V, Beshiri R, Bollman RD: Definitions of Rural. Rural Small Town 
Can Anal Bull 2001, 3(3):1-43. Catalogue no. 21-006-XIE. 

11. Kulig JC, Williams AM (Eds): Health in Rural Canada. Vancouver: University of 
British Columbia Press; 2011. 

12. Lankila T, Nayha S, Rautio A, Nordstrom T, Koiranen M, Taanila A, Rusanen J: 
Self-reported health in urban-rural continuum: a grid-based analysis of 
Northern Finland birth corhort 1966. Int J Public Health 2012, 57:525-533. 

13. Riva M, Terashima M, Curtis S, Shucksmith J, Carlebach S: Coalfield health 
effects: Variation in health across former coalfield areas in England. 
Health Place 2011, 17:588-597. 

1 4. McNiven C, Puderer H, Janes D: Census Metropolitan and Census Agglomeration 
Influence Zones (MIZ): A description of the methodology, Geography Working 
Paper Series. Ottawa: Statistics Canada; 2000. Catalogue no. 92F01 38MIE-2000-2. 

15. Pong RW, DesMeules M, Lagace C: Rural-urban disparities in health: how 
does Canada fare and how does Canada compare with Australia? Aust N 
Z Health Policy 2009, 17:58-64. 

16. Vanasse A, Courteau J, Cohen A, Orzanco M, Drouin C: Rural-urban disparities 
in the management and health issues of chronic diseases in Quebec 
(Canada) in the early 2000s. Rural Remote Health 2010, 1 0(1 058):1 -1 5. 

1 7. Bourke L, Humphreys JS, Wakerman J, Taylor J: Understanding rural and remote 
health: A framework for analysis in Australia. Health Place 2012, 8:496-503. 

18. Diez Roux AV, Mair CA: Neighbourhoods and health. Ann N Y Acad Sci 
2010, 1186:125-145. 

1 9. Smith KB, Humphreys JS, Wilson MGA: Addressing the health disadvantages 
of rural populations: How does epidemiological evidence inform rural 
health policies and research? Aust J Rural Health 2008, 16:56-66. 

20. Eckert KA, Wilkins D, Taylor A, Stewart S, Tucker G: A population review of 
mental illness in South Australia: broader issues than locations. Rural 
Remote Health 2006, 6(541 ):1 -13. 

21 . Verheij RA: Explaining urban-rural variations in health: A review of interactions 
between individual and environment. SocSci Med 1996, 42(6):923-635. 

22. Veugelers P, Yip A, Elliott D: Geographical variations in health services use 
in Nova Scotia. Chronic Dis Can 2003, 24(4):1 16-123. 

23. Veugelers PJ, Hornibrook S: Small area comparisons of health: 
applications for policy makers and challenges for researchers. Chronic Dis 
Can 2002, 23(3):100-1 10. 

24. Nova Scotia Community Counts: Frequently Asked Questions. Government of 
Nova Scotia; 2010. Retrieved from www.novascotia.ca/finance/ 
communitycounts/faq.asp. 

25. Landmark Geographic Solutions: Nova Scotia Address Locator. 
[Georeference Data] Middleton: Landmark Geographic Solutions; 2009. 

26. Eayres D, Williams ES: Evaluation of methodologies for small area life 
expectancy estimation. J Epidemiol Community Health 2004, 58:243-249. 

27. Chiang CL: The Life Table and Its Applications. Malabar, FL: Robert E. Krieger 
Publishing Company; 1984. 

28. Environmental Systems Research Institute: Geometric Interval. ArcGIS 
Desktop Help. 2007. Retrieved from webhelp.esri.com/arcgisdesktop/. 

29. Pampalon R, Raymond G: A deprivation index for health and welfare 
planning in Quebec. Chronic Dis Can 2000, 21 (3):1 04-1 13. 

30. Pampalon R, Hamel D, Gamache P, Raymond G: A deprivation index for 
health planning in Canada. Chronic Dis Can 2009, 29(4):1 78-1 91 . 

31 . Philibert MD, Pampalon R, Hamel D, Thouez J-P, Loisell CG: Material and 
social deprivation and health and social services utilisation in Quebec: 
a local-scale evaluation system. Soc Sci Med 2007, 64(8): 1 651 -1664. 

32. Pampalon R, Hamel D, Gamache P: A comparison of individual and 
area-based socio-economic data for monitoring social inequalities in 
health. Health Rep 2009, 20(3):85-93. 

33. Curtis S, Rees Jones I: Is there a place for geography in the analysis of 
health inequality? Sociol Health llln 1998, 20(5):645-672. 

34. Pong RW: Rural health research in Canada: at the crossroads. Aust J 
Rural Health 2000, 8:261-265. 



doi:1 0.1 1 86/1 471 -2458-1 4-1 62 

Cite this article as: Terashima et al.: What type of rural? Assessing the 
variations in life expectancy at birth at small area-level for a small 
population province using classes of locally defined settlement types. 

BMC Public Health 2014 14:162. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



o 



BioMed Central 



